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Abstract Coating mixtures of the resin B-H for the application to the desulfurization system of power plant were coated
on carbon steels and cured at the temperature of 65°C~80°C. After being contacted with 70 wi% H,SO, solution of 100°C
and 120°C for several hours, their composition, Vicker’s hardness and microstructures by SEM were examined. Corrosion
resistance of the coating mixtures to H,SO, solution was related to the content of SO, in the coated specimens after
corrosion test. The lower curing temperature and the shorter curing time the coated specimens went through, the higher
corrosion resistance to acid they showed, but the more cracks were developed at higher temperature. It was realized that
the corrosion resistance to- sulfaric acid solution was increased on the condition of curing temperature above 65°C and
curing time above 12 hours at least.
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Table 1
Preparation condition of coated specimens

Specimen Condition of curing andition of test in sulfuric
name acid solution

1-1 65°C, 30 min H,SO, 70 wt%, 100°C, 6 day
1-2 65°C, 2 hr "

1-3 65°C, 6 hr

1-4 65°C, 12 hr !

1-5 80°C, 10 min !

1-6 80°C, 30 min

1-7 80°C, 2 hr

1-8 80°C, 6 hr "

2-1 65°C, 30 min H,SO, 70 wt%, 120°C, 3 day
2-2 65°C, 2 hr "

2-3 65°C, 6 hr

2-4 65°C, 12 hr "

2-5 80°C, 10 min H,S0, 70 wt%, 120°C, 5 day
2-6 80°C, 30 min "

2-7 80°C, 2 hr

2-8 80°C, 6 hr
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Fig. 1. Schematic diagram of the acid resistance test apparatus.
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Table 2
Composition of the coated films on carbon steels after acid
resistance test

Na,0 MgO ALO, Si0, SO, CI K,O CaO TiO, Fe,0, BaO

1-1 1.21 032 791 32.6 2490.943.800.87 925 1.95 16.0
1-2 1.23 032 8.06 33.22440963.89088 941 1.24 162
1-3 1.09 030 7.50 31.7 27.10.953.790.97 9.02 1.49 15.9
1-4 1.15 032 7.89 31.1 29.30.873.74 0.85 8.71 0.74 15.1
1-51.14 031 7.80 31.0 25.80.77 3.63 0.87 8.61 4.89 15.0

1-6 1.12 033 7.83 323 26.40.93 3.84 0.86 9.12 0.91 16.1.

1-7 098 0.38 7.28 29.2 31.80.73 3.58 0.84 8.40 1.66 14.9
1-8 1.04 035 744 29.7 31.60.743.56 0.83 8.30 1.49 14.8
2-1 1.11 028 741 29.537.50.723.380.72 629 1.00 11.9
2-2 1.04 029 750 285 37.30.693430.89 646 1.31 124
2-31.14 028 7.33 29.4 36.80.633.430.73 6.62 0.84 126
2-41.08 033 7.17 29.8 33.40.76 3.59 0.91 7.78 0.663 14.3
2-51.11 028 6.59 29.1 3320.703.280.76 7.31 3.82 13.7
2-6 1.08 026 6.73 30.0 33.6 0.82 3.41 0.83 7.39 1.08 14.6
2-7 1.11 027 6.51 29.2 35.1 0.683.340.77 7.32 142 14.1
2-8 1.09 0.25 6.38 28.9 35.90.68 3.30 0.79 6.89 1.60 14.1
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Fig. 2. Compostion changes of the coated films on the carbon

steels with curing temperature and curing time after acid

resistance test in 70 wt% H,SO, solution at (a) 100°C and
(b) 120°C.
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Fig. 3. Vicker’s hardness changes of the coated films on the
carbon steels with curing temperature and curing time after
acid resistance test in 70 wt% H,SO, solution at 100~120°C.
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Fig. 4. Correlation between the SO, content and Vicker’s hard-
ness of the B-H coated films on the carbon steels after acid
resistance test in 70 wt% H,SO, solution at 100°C.

o] 7% 73 7to] 308 E 2, 6, 12A]7HE EojTtel
we} vlo|AL AR ghe] 9.7, 11.1, 142, 1612 AA
3] F7khs 202 UEIRAL ZsAIZke] FolAH A=
ol A sEEch. 80°ColA 7AskeE Al ¢
AAZE 108 ALstre Az wet e 3%
o] vlAsdiAlve} dedhe A e 30, 24
7+ 6A70 2 ZABIA70) EOWHEH Hlo|AL HEghe
15.5, 13.0, 14.3, 1482 Yeh} 7AgA|7bo] wg} of7k
Zadte ATS Byt o|2RE IY Fo RAAR
e Asexy 04?‘*0%1 g Rl 23y 73siA7ie]
F3 kg k& 227t 2E54E d4E IY
Z9| F2jo] Z %01%% g o & IS

Fig. 2¢} Fig. 394 Bole 3‘17‘(434 =8 APHo] g
2hg-oloa] Ralglo] uigl Wslshs SO; ¥ HloAL
AEZL Abolell AEEATE 1L RAOoE AT o9
HAE AsE9 A7k FE glo] Fig. 49 =AI8)
HTh

Fig. 49 w2Z@ S04 HlolAL HE Zhele A
HAZE FEEH UrEPr_P g & U=t SO0 T

o] 24.4 wt%9t 24.9 wt%d EH AT Frol 7Pt Fey
SO; o] 25 wt%E dolAAlF Hle|Ax A=t 54
3] ZABIHAL o]F SO, el ZA FUIsIEEE H
ojAZ A% ol IA WA LEyTh

SO,9 Fhgo] Fvtske 2L A"do] k) ot
Aoz Q3] L o] FUkske e wahy Fgnto
&0l et g Ax e FolAA ® A
Y3 Holld B o) 38 F9 UjrAdo] g43] osiE7)
Alzrst ghael] tish A o] ZA sk YA
SO; FEo] 25 wt%dl AHo 2 IARZAEe| UiHdS
Hrlske 523 7|Fo] "rka 2 4 Zth



282

In-Ki Kim and Jeong-Koon Ryu

Curing
Time
Test

30min

2hr

6hr

12hr

Curing
Time
Test

30min

2hr

6hr

12hr

Time

Before

After
bdays

Curing
Time
Test
Time

10min 2hr 6hr

Before

After
6days

(b) 80C

Fig. 5. Appearances of the B-H coated carbon steels speci-
mens after acid resistance test in 70 wt% H,SO, solution at
100°C for 6 days; cured at (a) 65°C and (b) 80°C.
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Fig. 6. Appearances of the B-H coated carbon steels speci-
mens after acid resistance test in 70 wt% H,SO, solution at
120°C for (a) 3 days and (b) 5 days.
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Fig. 7. SEM photographs of the B-H coated and 65°C cured carbon steels specimens after acid resistance test in 70 wt% H,SO,
solution at 100°C for 6 days; (a) surface (b) cross section.

Lt

10min

30min

(b) cross section (X500)

Fig. 8. SEM photographs of the B-H coated and 80°C cured carbon steels specimens after acid resistance test in 70 wt% H,SO,
solution at 100°C for 6 days; (a) surface, (b) cross section.
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Fig. 9. SEM photographs of the B-H coated and 65°C cured carbon steels specimens after acid resistance test in 70 wt% H,SO,
solution at 120°C for 3 days; (a) surface, (b) cross section.
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Fig. 10. SEM photographs of the B-H coated and 80°C cured carbon steels specimens after acid resistance test in 70 wt% H,SO,
solution at 120°C for 5 days; (a) surface, (b) cross section.
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